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Objective: To explore and understand the attitude towards dengue vaccination and its
modiﬁable determinants among inhabitants of Aceh (northern Sumatra Island, Indonesia),
the region that was most severely affected by the earthquake and tsunami of 26 December
2004.
Methods: A community-based, cross-sectional study was conducted among 535 healthy
inhabitants in nine regencies (Kabupaten or Kotamadya) of Aceh that were selected
randomly from November 2014 to March 2015. A set of validated, pre-tested, structured
questionnaires was used to guide the interviews. The questionnaires covered a range of
explanatory variables and one outcome variable (attitude to dengue vaccination). Multi-
step logistic regression analysis and Spearman's rank correlation were used to test the role
of explanatory variables for the outcome variable.
Results: More than 70% of the participants had a poor attitude towards dengue vaccina-
tion. Modiﬁable determinants associated with poor attitude to dengue vaccination were low
education level, working as farmers and traditional market traders, low socioeconomic
status and poor knowledge, attitude and practice regarding dengue fever (P < 0.05). The
KAP domain scores were correlated strongly with attitude to dengue vaccination, rs = 0.25,
rs = 0.67 and rs = 0.20, respectively (P < 0.001). Multivariate analysis found that inde-
pendent predictors associated with attitude towards dengue vaccination among study
participants were only sex and attitude towards dengue fever (P < 0.001).
Conclusions: This study reveals that low KAP regarding dengue fever, low education
level and low socioeconomic status are associated with a poor attitude towards dengue
vaccination. Therefore, inhabitants of suburbs who are working as farmers or traditional
market traders with low socioeconomic status are the most appropriate target group for a
dengue vaccine introduction program.rticle under the CC BY-NC-ND license (http://
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Infection by dengue viruses is a major global public health
concern, resulting in signiﬁcant morbidity, mortality, and eco-
nomic cost, particularly in developing countries [1].
Approximately half of the world's population is at risk and
about 70% of those at risk live in Southeast Asia and the
Western Paciﬁc regions [2]. In Indonesia, one of the largest
countries in this region, the incidence of dengue fever has
rapidly increased in the last 45 years, from 0.05 in 1968 to
35–45 per 100000 population in 2013 [3]. In 2014, there were
100347 registered cases (39.8 per 100000) and 907 of those
died [4].
One of the Indonesia's provinces with an increased incidence
of dengue fever is Aceh [5]. Located at the northwestern end of
Sumatra Island, Aceh was the most severely affected area in the
earthquake and tsunami catastrophe of 26 December 2004. A
study revealed an increasing trend of dengue fever cases in
Aceh, from 2.76 per 100000 population in 2003 to 35.36 per
100000 in 2009 and 56.40 per 100000 in 2011 [6]. Another
recent report suggested that the total number of dengue fever
cases in Aceh in 2014 was 2208 [7]. This upward trend of
dengue fever cases suggests that prevention and control
programs have not been able to reduce the number of dengue
virus infections in Aceh.
Governments and policymakers in dengue fever hyper-
endemic regions have started to consider the possible advan-
tages of dengue prevention programs using vaccination [8]. Data
on the efﬁcacy and the long-term safety of a dengue virus
vaccine, the Sanoﬁ-Pasteur chimeric yellow fever-dengue virus
tetravalent vaccine (CYD-TDV), have been published from
Phase III trials [9]. Recently, CYD-TDV was approved in the
Philippines, Mexico, and Brazil. Vaccination programs critically
depend on public acceptance and may need to be adapted
accordingly, to better suit regional or local contexts. Economic
and public acceptance factors of vaccination may inﬂuence the
adaptation of vaccination strategies in certain regions, especially
in developing countries [10]. Therefore, assessing and
understanding the attitude towards vaccination and its
modiﬁable determinants among the target population is
necessary for an accelerated introduction of dengue virus
vaccines into the public sector program and private markets in
countries like Indonesia. In this study, the attitudes towards
dengue vaccination among healthy inhabitants of Aceh,
Indonesia were assessed and the potential modiﬁable
determinants that inﬂuence the attitudes to vaccination were
determined.
2. Materials and methods
2.1. Study design
This community-based cross-sectional survey was carried out
to assess the attitude towards dengue vaccination and to deter-
mine its modiﬁable determinants among healthy inhabitants of
Aceh, a province located at the northern end of Sumatra Island,
in the westernmost part of the Indonesian archipelago. To ach-
ieve these aims, a set of validated questionnaires was used to
conduct the interviews with the participants. The reliability of
the questionnaires was tested in two regencies of Aceh province
(Aceh Barat Daya and Aceh Pidie Jaya) and the actual study wasconducted in nine regencies (Kabupaten or Kotamadya) (Aceh
Tengah, Aceh Besar, Aceh Utara, Aceh Singkil, Aceh Timur,
Aceh Selatan, Aceh Tamiang, Langsa and Sabang) from
November 2014 to March 2015.
2.2. Target population and sampling procedure
To represent the target population (4791924), 385 partici-
pants were required as the minimum sample size. This number
was based on the assumption that 50% of the participants had a
good attitude towards vaccination with a 5% margin of error and
95% conﬁdence level. To recruit the minimum number of par-
ticipants, nine out of 23 regencies in Aceh were selected
randomly. Higher numbers of participants were recruited for
regencies with higher population numbers. The following
combination of inclusion criteria was applied: healthy individual
over 16 years of age; residence in the current regency during
more than 3 months prior to the study and; ability to commu-
nicate in Bahasa Indonesia (Indonesian).
2.3. Study instruments
A set of validated structured questionnaires from previous
studies [11–14] was used to guide the interviews. The
questionnaires covered demographic data, the history of
previous dengue infection, socioeconomic status (SES),
knowledge, attitude and practice (KAP) regarding dengue, and
attitude towards dengue vaccination. The questionnaires were
tested for reliability prior to use in the actual study. The
reliability test for the KAP domain was conducted among 50
participants while other domains were tested among 30
participants in Aceh Barat Daya and Aceh Pidie Jaya
regencies. The minimal Cronbach's alpha 0.7 was considered
as indicating good internal consistency. In addition, the
normality of the KAP scores and attitude towards dengue
vaccination was analyzed with the Kolmogorov–Smirnov test.
2.4. Outcome variable
To measure the attitude towards vaccination, ﬁve modiﬁed
questions from a previous study were used [12]. Each question
had ﬁve possible answers in a Likert-like scale indicating their
agreement regarding dengue vaccination. The scores for the
Likert-like scale were as follows: 1 = strongly disagree;
2 = disagree somewhat; 3 = neither agree nor disagree; 4 = agree
somewhat; and 5 = strongly agree. A high score was given for
the statement and the alternative answer deﬁned as positive
attitude; therefore, higher scores indicate a more positive attitude
towards dengue vaccination.
2.5. Explanatory variables
2.5.1. Demographic data and personal history of past
dengue fever
Some individuals will have a greater propensity to have an
attitude to vaccination, and the propensity is likely to vary with
the basic demographic background. Therefore, data on age,
gender, educational attainment, type of occupation, religion,
marital status, monthly income and type of residence were also
collected in this study. Age was recorded by date of birth and
then converted into actual age. For education, the highest level
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types, the dominant job was recorded when participants had
multiple types of job. Five general types were used for classi-
ﬁcation: (1) farmer; (2) civil servant; (3) private sector
employee; (4) entrepreneur who were working as traders in the
traditional market or owned a small-scale business and (5) stu-
dent or university student. Monthly income (the average amount
of money earned each month) was assessed by asking the par-
ticipants to choose the most suitable amount of money from a
list provided. In addition, the respondents' history of previous
episodes of dengue fever, or family member(s) who had suffered
from dengue fever, was also collected in this study.
2.5.2. Socioeconomic status (SES)
The ownership of ﬁfteen indicator variables was used to
construct an asset index based on Principal Component Analysis
(PCA) as proposed previously [11] with slight modiﬁcation for the
Indonesian and current context [12]. The indicator variables used
were radio, refrigerator, bicycle, motorcycle, personal computer,
internet connection, car, landline phone, pipedwater, ﬂushed
toilet, housing unit, and housing characteristics including having
separate kitchen, non-dirt ﬂooring, roof tiles, and brick walls.
For measuring the asset index, the ownership of each asset item
was given a score of one and zero otherwise. The asset index was
constructed as the sum of the standardized asset scores multiplied
by their respective factor loadings [12]. The quintiles of the asset
index were calculated and households classiﬁed into 1st quintile
(the poorest) to 5th quintile (the least poor).
2.5.3. KAP regarding dengue
A total of 28 questions adapted from previous studies [13,14]
was used to measure the knowledge regarding the signs and
symptoms of dengue fever and the transmission of dengue
viruses. The possible responses to all of the questions were
“yes” or “no”; there was no “do not know” option. For each
correct answer, a score of 1 was given while 0 was given for
an incorrect answer. Higher scores thus indicate better
knowledge.
A set of ﬁfteen questions adapted from previous studies [12–
14] was used to measure the attitude domain. Participants were
asked to respond to the questions on a ﬁve-point Likert-like
scale indicating their agreement regarding dengue ranging from
“strongly agree” to “strongly disagree”. The scores for the
Likert-like scale were as follows: 1 = strongly disagree;
2 = disagree somewhat; 3 = neither agree nor disagree; 4 = agree
somewhat; and 5 = strongly agree. High score was given
because the statement and the alternative answer deﬁned as
positive attitude.
To measure the preventive practices against dengue virus
infection including preventing mosquito-man contact and elim-
inating mosquito breeding sites, sixteen questions were adopted
from previous studies [13,14]. Each valid response on a
preventive measure was given a score of 1, whereas an
incorrect response was given a score of 0. Higher scores
therefore indicate better preventive practices regarding dengue
virus transmission.
2.6. Statistical analysis
The assessment of attitude to dengue vaccination and KAP
domains was executed using a scoring system. Scores for eachquestion were summed up to arrive at a single value out of a total
score of 25 for attitude to dengue vaccination. For KAP do-
mains, scores for each question were also summed up to arrive at
a single value out of a total score of 2 8, 75 and 16 for each KAP
domain, respectively. In addition, attitude to dengue vaccination
and KAP domains were deﬁned as “good” or “poor” based on an
80% cut-off point [13].
To test the role of explanatory variables for the outcome
variable, multi-step logistic regression analysis was used. In the
ﬁrst step, all explanatory variables (regency, age group, sex,
education, occupation, religion, marital status, monthly income,
type of resident, having family members with a history of
dengue fever, having personally experienced dengue fever, SES
and KAP domains) were included in univariate logistic regres-
sion analysis for attitude to dengue vaccination. In the next step,
signiﬁcant explanatory factors from univariate analysis
(P  0.25) were entered into the multivariate logistic regression
analysis. Confounding factors were explored as described pre-
viously [13].
In addition, the correlations between explanatory variables
(SES and KAP scores) and attitude to dengue vaccination were
assessed using Spearman's rank correlation (rs). The conﬁdence
intervals for rs were calculated as described previously [15]. This
correlation was chosen because our data were not normally
distributed as revealed by the Kolmogorov–Smirnov test.
3. Results
3.1. Demography
Table 1 summarizes the demographic data of 535 study
participants surveyed in this study. Of the total participants,
more than half were 17–29 years old and almost 70% were fe-
male. Approximately half of the participants had achieved
educational levels higher than senior high school (12 years). One
fourth of the participants were civil servants in government of-
ﬁces and 15% were farmers. More than 65% of the participants
were living in suburbs. This may explain why half of the par-
ticipants earned less than 1 million Indonesian Rupiah (US$81)
per month. In Indonesia, in general, people living in the suburbs
earn less money than the inhabitants of cities, and the majority of
the farmer are living under the poverty line. Although only one
tenth of the participants reported having had an episode of
dengue fever, almost 20% of the participants had family mem-
ber(s) who had suffered from dengue fever. This indicates a high
prevalence of dengue virus infections in Aceh.
3.2. Modiﬁable determinants of attitude towards dengue
vaccination
This study found that only 154 (28.7%) of 535 participants
had a good attitude towards dengue vaccination against dengue
viruses, with the highest and the lowest average scores in Langsa
and Aceh Selatan, respectively (Table 1). There was no statis-
tically signiﬁcant difference in attitude to dengue vaccination
among regencies. Factors associated with a good attitude to
dengue vaccination were being female, having a high education
level, working as a civil servant or private employee, having a
high SES and a good KAP regarding dengue (P < 0.05)
(Table 1). Age, religion, marital status, monthly income, type of
residence and personal experience or family member(s) with
Table 1
Characteristics of study participants and univariate logistic regression analysis showing predictors of attitude towards dengue vaccination (good vs.
poor) (N = 535).
Variables N (%) Attitude towards dengue vaccination Univariate logistic regression
Mean scores (±SD) The number (Good/Poor) OR (95% CI) P-value
Regency 0.089
Aceh Tengah (R) 65 (12.1) 13.61 ± 4.36 20/45 1
Langsa 74 (13.8) 15.69 ± 2.85 24/50 1.08 (0.53–2.21) 0.833
Aceh Besar 88 (16.4) 14.70 ± 4.34 35/53 1.49 (0.75–2.93) 0.252
Aceh Utara 43 (8.0) 13.63 ± 3.91 9/34 0.60 (0.24–1.47) 0.261
Aceh Singkil 49 (9.2) 14.26 ± 3.84 14/35 0.90 (0.40–2.03) 0.800
Sabang 56 (10.5) 14.50 ± 2.94 12/44 0.61 (0.27–1.40) 0.247
Aceh Timur 33 (6.2) 14.54 ± 3.71 9/24 0.84 (0.33–2.14) 0.720
Aceh Selatan 67 (12.5) 12.07 ± 4.16 11/56 0.44 (0.19–1.02) 0.055
Aceh Tamiang 60 (11.2) 15.68 ± 2.49 20/40 1.12 (0.53–2.39) 0.759
Age group (year) 0.416
17–19 (R) 289 (54.0) 14.36 ± 4.06 93/196 1
30–44 179 (33.5) 14.22 ± 3.69 45/134 0.71 (0.47–1.07) 0.105
45–59 60 (11.2) 14.67 ± 3.33 16/44 0.77 (0.41–1.43) 0.403
60–84 7 (1.3) 13.14 ± 2.61 0/7 0.00 (0.00–0.01) 0.999
Sex
Male (R) 166 (31.0) 13.61 ± 3.93 29/137 1
Female 369 (69.0) 14.65 ± 3.76 125/244 2.42 (1.54–3.81) <0.001
Education 0.020
Primary school (R) 34 (6.4) 13.26 ± 3.14 5/29 1
Junior high school 31 (5.8) 12.87 ± 3.84 5/26 1.11 (0.29–4.29) 0.874
Senior high school 207 (38.7) 13.97 ± 3.85 52/155 1.95 (0.72–5.29) 0.192
Diploma 114 (21.3) 14.33 ± 4.23 39/75 3.02 (1.08–8.40) 0.035
Graduated from university 149 (27.9) 15.37 ± 3.44 53/96 3.20 (1.17–8.76) 0.023
Occupation 0.021
Farmer (R) 80 (15.0) 14.14 ± 2.68 45/94 1
Civil servant 139 (26.0) 14.76 ± 3.77 34/49 2.07 (1.07–4.03) 0.031
Private employee 83 (15.5) 14.89 ± 4.26 25/75 3.01 (1.48–6.13) 0.002
Entrepreneur 100 (18.7) 13.96 ± 3.95 15/65 1.44 (0.70–2.97) 0.318
Student/University student 133 (24.9) 13.92 ± 4.10 35/98 1.55 (0.78–3.06) 0.209
Religion
Muslim 528 (98.7) 14.36 ± 3.83 152/376 1
Non-Muslim 7 (1.3) 12.00 ± 4.47 2/5 0.99 (0.19–5.16) 0.990
Marital status 0.994
Unmarried (R) 228 (42.6) 14.11 ± 4.10 66/162 1
Married 289 (54.0) 14.48 ± 3.69 83/206 0.99 (0.67–1.45) 0.955
Widowed 18 (3.4) 14.67 ± 2.83 5/13 0.94 (0.32–2.75) 0.916
Monthly income (IRD) 0.704
<1 million (R) 270 (50.5) 14.11 ± 3.89 76/194 1
1 to 2 million 108 (20.2) 13.87 ± 3.88 30/78 0.98 (0.60–1.61) 0.942
2 to 3 million 88 (16.4) 14.67 ± 3.72 24/64 0.96 (0.56–1.64) 0.874
>3 million 69 (12.9) 15.48 ± 3.55 24/45 1.36 (0.78–2.39) 0.282
Type of residence
City 177 (33.1) 14.43 ± 4.08 53/124 1
Suburb 358 (66.9) 14.28 ± 3.72 101/257 1.09 (0.73–1.61) 0.677
Family member(s) with history of dengue fever
Yes (R) 117 (21.9) 13.87 ± 4.17 32/85 1
No 418 (78.1) 14.46 ± 3.74 122/296 0.91 (0.58–1.44) 0.698
Personal history of dengue fever
Yes (R) 48 (9.0) 14.27 ± 3.91 14/34 1
No 487 (91.0) 14.33 ± 3.84 140/347 1.02 (0.53–1.96) 0.951
Socioeconomic status 0.169
Poorest quintile (R) 107 (20.0) 13.84 ± 3.48 24/83 1
2nd 107 (20.0) 14.04 ± 4.17 33/74 1.54 (0.83–2.84) 0.165
3rd 107 (20.0) 13.87 ± 3.81 26/81 1.11 (0.58–2.72) 0.215
4th 107 (20.0) 14.30 ± 4.11 32/75 1.47 (0.79–2.75) 0.215
Richest quintile 107 (20.0) 15.61 ± 3.36 39/68 1.98 (1.08–3.61) 0.026
Knowledge of dengue
Poor (R) 341 (63.7) 13.74 ± 3.89 78/263 1
Good 194 (36.3) 15.37 ± 3.53 76/118 2.17 (1.48–3.19) <0.001
Attitude towards dengue
Poor (R) 381 (71.2) 13.33 ± 3.86 73/308 1
Good 154 (28.8) 16.82 ± 2.39 81/73 4.68 (3.12–7.03) <0.001
Practice against dengue
Poor (R) 377 (70.5) 14.08 ± 3.79 98/279 1
Good 158 (29.5) 14.92 ± 3.92 56/102 1.56 (1.04–2.33) 0.028
CI = conﬁdence interval. IRD = Indonesian Rupiah. OR = odds ratio. R = reference group. SD: standard deviation.
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Table 3
Correlation between score of asset index and KAP domains and attitude
towards dengue vaccination.
Variables Correlation
(95% CI)
P-value
Asset index–Attitude to vaccination 0.12 (0.05–0.19) 0.005
Knowledge regarding
dengue–Attitude to vaccination
0.25 (0.19–0.32) <0.001
Attitude regarding dengue–Attitude
to vaccination
0.67 (0.62–0.71) <0.001
Practice against dengue–Attitude
to vaccination
0.20 (0.13–0.26) <0.001
CI = conﬁdence interval.
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attitude towards dengue vaccination.
This study found that being female increased the odds of
having a good attitude to dengue vaccination by almost three
times. Participants who had completed a diploma certiﬁcate and
bachelor's degree had three times increased odds compared to
participants who had completed primary school only (OR: 3.02;
95% CI: 1.08–8.40 and OR: 3.20; 95% CI: 1.17–8.76, respec-
tively). Increased odds of having good attitudes to dengue
vaccination were also observed among participants who were
civil servants (OR: 2.07; 95% CI: 1.07–4.03) or working in the
private sector (OR: 3.01; 95% CI: 1.48–6.13) compared to those
who were farmers. In addition, participants who belonged to the
richest quintile had two times higher odds of having good atti-
tudes to dengue vaccination compared to the poorest quintile. In
addition, good KAP domains were signiﬁcantly associated with
good attitude to dengue vaccination. Each domain increased the
odds of having a good attitude to dengue vaccination approxi-
mately 2, 4 and 2 times, respectively, compared to participants
who had poor KAP domains (OR: 2.17; 95% CI: 1.48–3.19, OR:
4.68; 95% CI: 3.12–7.03, and OR: 1.56; 95% CI: 1.04–2.33,
respectively). However, in multiple logistic regression analysis,
our study found that only sex and attitude towards dengue were
independent predictor factors for attitude to dengue vaccination
among the participants (Table 2).Table 2
Multiple logistic regression analysis showing predictors of attitude to-
wards dengue vaccination (good vs. poor) (N = 535).
Independent variable Attitude towards dengue vaccination
AOR (95% CI) P-value
Sex
Male (R)
Female 2.48 (1.49–4.12) <0.001
Education 0.929
Primary school (R) 1
Junior high school 1.75 (0.51–6.03) 0.376
Senior high school 1.66 (0.48–5.74) 0.423
Diploma 1.70 (0.54–5.33) 0.365
Graduated from university 1.48 (0.37–5.95) 0.582
Occupation 0.278
Farmer (R) 1
Civil servant 0.79 (0.34–1.85) 0.593
Private employee 1.20 (0.48–2.98) 0.696
Entrepreneur 0.92 (0.39–2.21) 0.859
Student/University student 1.89 (0.71–4.99) 0.202
Socioeconomic level 0.947
Poorest quintile (R) 1
2nd 1.12 (0.53–2.35) 0.763
3rd 1.01 (0.49–2.08) 0.983
4th 0.86 (0.41–1.78) 0.678
Richest quintile 1.09 (0.54–2.22) 0.801
Knowledge of dengue
Poor (R)
Good 1.26 (0.79–1.99) 0.327
Attitude towards dengue
Poor (R)
Good 3.20 (2.03–5.05) <0.001
Practice against dengue
Poor (R)
Good 1.02 (0.64–1.62) 0.948
CI = conﬁdence interval. AOR = adjusted odds ratio. R = reference
group.3.3. Correlation between explanatory variables (index
asset and KAP domain scores) and outcome variable
This study found that there was a signiﬁcant positive corre-
lation between asset index and attitude to dengue vaccination
(P < 0.05) (Table 3). However, the correlation was very weak,
rs = 0.12. This conﬁrms the previous logistic regression analysis
which revealed that there was no strong correlation between
asset index (socioeconomic levels) and attitude to vaccination
(Table 1).As expected, KAP domain scores were correlated strongly
with attitude to dengue vaccination, rs = 0.25, rs = 0.67 and
rs = 0.20, respectively (P < 0.001). It is clear that the attitude
domain is the strongest factor that is correlated with attitude to
dengue vaccination.
4. Discussion
Currently ﬁve dengue vaccine candidates are in human
clinical trials and one vaccine, Sanoﬁ Pasteur CYD-TDV, has
completed Phase III trials in Latin American and Southeast
Asian countries including Indonesia [9]. CYD-TDV was ﬁrst
licensed in Mexico and the Philippines in December 2015. As
the dengue vaccination era is starting, it is high time to un-
derstand the attitude to this vaccination and its associated
factors among community members. This study was conducted
to elucidate the community attitude towards dengue vaccina-
tion in Aceh, a province in Indonesia. In addition, this study
also determined the potential modiﬁable determinants of atti-
tude to vaccination. The ﬁndings from this study might
contribute basic data for formulating a suitable program for an
accelerated introduction of dengue vaccines into communities
of Aceh.
This study found the percentage of participants with good
attitude to dengue vaccination to be very low, less than 30%. In
the univariate analysis, factors associated with a good attitude to
vaccination were being female and having good KAP domains
regarding dengue. Additional factors such as high education
level, certain types of occupation (working as civil servant or
private sector employee) and high SES were also associated with
good attitude to vaccination. In a previous study we had found
that types of occupation and education level were confounding
factors of SES [16]. However, in the multiple logistic regression
analysis reveals that only sex and attitude toward dengue were
the independent predictor factors.
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vaccination
Our study shows that a high education level is a promoter for
vaccination. This ﬁnding is supported by extensive studies from
countries as different as India [17], Pakistan [18], Greece [19] and
the Netherlands [20]. Several studies also found that a low
education level was a barrier for vaccination, e.g., in USA [21],
India [22] and Kyrgyzstan [23].
Furthermore, our study also revealed that a high SES was
associated with good attitude to vaccination in Aceh. Although a
study in Bangladesh found that people from both high and low
SES had a favorable attitude towards vaccination [24]. Studies in
India [25] and USA [26] reported that high socioeconomic status
is a promoter for vaccination. There are several ways in which a
low SES can become a barrier for vaccination. For example, a
low SES has been linked to issues of trust in healthcare
providers [26] and is also related to both low education level
and low access to vaccine [27]. Our study showed that a low
SES was correlated with a low KAP regarding dengue in
Aceh, and also correlated to lack of time to access information
on dengue due to excessive working hours [28].
Our study revealed that both low knowledge and attitude
regarding dengue as predictors for poor attitude towards vacci-
nation but only attitude regarding dengue was identiﬁed as in-
dependent predictor (as shown in the multivariate analysis). A
low knowledge could be a barrier for a dengue vaccination
program. For example, a study in Nigeria found that poor
maternal knowledge to be one of the factors that was related to
low vaccination rates, and that poor knowledge was a more
important barrier than cost of vaccination [29]. In addition, our
previous studies revealed that there was a strong association
between good attitude regarding dengue and good dengue
preventive practices [28] and between good attitude regarding
dengue and willingness to participate in dengue study [30] and
that there was a good translation of attitudes into preventive
practice [28].Therefore, we suggest that by improving the
attitude towards dengue vaccination, the acceptance of a future
dengue vaccination program will be increased.
In our study, being female increased odds of having good
attitude towards vaccination more than two times than males in
both univariate and multivariate analysis indicating effect of
gender. Here, gender refers to socially constructed roles and
responsibilities of males and females in the society. Similarly,
response rate for participation and attitude towards dengue was
also signiﬁcantly higher among female participants in the study.
These ﬁndings are consistent with ﬁndings from Nepal where
higher attitude level among older female participants was re-
ported [13]. Being female is more supportive i.e good
attitude towards both dengue and dengue vaccine which may
be attributed to the major role of women in domestic works,
collecting and storing water for domestic use, caring of ill
members of the family including children and cleaning the
breeding places of mosquitoes and to the fact that DENV
vectors are primarily domestic and peri-domestic breeders.
However, the results of our study must be interpreted with
caution because the study was cross-sectional with enrollment of
more than 70% female participants, assessed relationships based
on one point in time and did not account for the dynamics of
relationships between the factors analyzed. More importantly, it
is possible that female participants might have provided socially
desirable responses to attitude domain, since the survey wasconducted by an interviewer-based use of a structured
questionnaire.
4.2. Designing a dengue vaccine introduction program
To improve the attitude towards dengue vaccination among
community members in Aceh, a vaccine introduction program
should focus on particular groups of community members such
as people with low SES, low educational level, farmers and
entrepreneurs, and those with low KAP domains. Our previous
study revealed that the factors associated with poor knowledge
regarding dengue in Aceh were low education level, working as
a farmer, low monthly income, low SES and living in the sub-
urbs [28]. We could also conﬁrm that education, occupation and
monthly income are confounding factors of SES [28]. Therefore,
these ﬁndings indicate that people who are working as farmers
or entrepreneurs (traditional market traders), live in the
suburbs of Aceh and have a low SES are the most appropriate
priority target group for a dengue vaccine introduction program.
In the context of Aceh, and also in the majority of provinces in
Indonesia, programs to improve the attitude towards dengue
vaccination and dengue vaccine acceptance should be integrated
with religious activities. Approximately 98% of the inhabitants of
Aceh are Muslim, and it is compulsory for all adult males in Aceh
to attend the Masjid (mosque) at least every Friday for praying.
This local culture could be used to introduce the information
related to dengue vaccination. This strategy has, at least, three
advantages. First, it could be more convenient for people (related
to their excessive working hours) compared to other methods
such as seminars conducted either in district health centers or
town halls. Second, most of the Acehnese people are very deeply
religious Muslims and more likely to obey their religious leaders
in the mosque than government health care workers (HCWs).
Therefore, it might be easier to disseminate dengue vaccine in-
formation and increase the acceptance of dengue vaccine through
well informed religious leaders. Third, such an approach is
probably the most effective strategy to overcome religion-related
issues surrounding dengue vaccination. Religion-related issues
have been reported to be among the most important barriers for
vaccination in several countries [27], so minimizing their potential
impact on dengue vaccination programs by involving religious
leaders should be a priority.
Health care workers have a pivotal role in imparting infor-
mation and advice to the public in the promotion of vaccines
[31], and physicians are the principal and most inﬂuential source
of vaccination information [32]. Therefore, the introduction of
dengue vaccine to the public should also be delivered
synergistically with a health center-based strategy. In a
previous study, we have advocated for a strategy called “one
for ﬁve” [28], a health care-based strategy to disseminate
dengue related information (including on the dengue vaccination
program) to dengue fever patients and their family. Each of them
is then requested to disseminate this information to ﬁve other
persons in their community. The idea behind this strategy is that
dengue fever patients and their family members are much more
likely to change their attitudes because they directly faced the
dangers of clinically signiﬁcant dengue virus infection. This idea
is supported by a recent study showing that highlighting factual
information about the dangers of communicable diseases could
positively inﬂuence people's attitude towards vaccination [33].
To achieve satisfactory results using a health centre based
strategy, both communicative skills of HCWs and
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crucial. These aspects would produce deeper understanding
regarding dengue vaccination and increase the trust of commu-
nity members among HCWs. Both comprehensiveness of in-
formation and trust are key to ensuring high vaccination rates.
For example, comprehensiveness of vaccination information
(e.g., knowledge about vaccine recommendation and time of
vaccination) was shown to act as a promoter for vaccination [25].
Moreover, a review found that distrust of the community is even
more important factor for poor vaccination attitude (hesitancy)
than people being un-informed or misinformed [32]. Therefore,
it is important to implement training courses regarding
vaccination counseling to improve the understanding and
communicative skills of HCWs.
Our study found that the percentage of healthy inhabitants of
Aceh who have good attitude towards dengue vaccination is
very low. Therefore, besides improving vaccine supply and
strengthening provider capacity for quality service, improving
community knowledge and attitude about dengue vaccination
are two of the essential factors for the success of dengue
vaccination programs. We recommend that the dengue vaccine
introduction program in Aceh should be focused on a target
group which encompasses community members in the suburbs
with low SES such as farmers and traders in traditional markets.
In the context of Aceh, two possible strategies are a religion
based and a health care-based strategy. In both, a socialization of
dengue vaccine for debunking myths and rumors about vacci-
nation, addressing religious issues and disseminating accurate
and comprehensive information should be delivered, with good
factual knowledge and communicative skills, to encourage
community members to accept the dengue vaccine.
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